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(g) Process for preparing acrylic polymers. 

Sh Process for the polymerization in aqueous suspension of acrylic monomers in the presence of a 
^ polymeTtesuspending agent, homopolymer or copolymer of a compound of formula . 



CH, = 



- CO - A - C 



CH, 



S0 3 



M 



(I) 



u •„ d « h nr rH • R and R, eaual or different, are H or alkyls C^Cs. optionally branched when 

foi^eS"^^ agU and. at .east from 0.05% to 5% by we-ght 

of the oSterTSducte above mentioned obtained during the polymenzaton. 
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Tbe pn. nt in..*™ relate, lo the .nan**,™ of bead, of aoyllc <co)pol»m.re, in particde, of bead. 

su, tl i" .nEE ££Z2U* <« — * • - toM •«— -• b ad * a 9ran " 

rrSS^^SS^S*'- — -of^of^Mo.^.obb.nad 

in the art M4M *i«n txm« which is Derformed in a system in which the monomer 

nr. u rber:r™^ 

by washing ^th water characteristics conditions the performances of the whole proc- 

ess^S^ 

partSpolymers selected from the homopolymers of compounds of formuia 



R 2 



CH, = 



I 

C - CO - NH-C - CH 2 - SO, M 
I 



0 



i5 



are used as suspending and stabilizing agent of the J^JT^ M = an alkaline or alkaline-earth 
wherein- R t = H, CH 3 ; R 2 and R* equal or different, are H, alkyls C r c 8 . ana m 
metal or copolymers of said compounds with acrylic monomers 
.sin^L suspending agents vanou^ 

- high stability of the aqueous suspension, also operating wiinrau«»w 

- waste waters having a very low content in residual polymer 

. obtainment of acrylic polymers ^^SSS^iUm obtained beads have average sizes from 
However, according to the examples of E ^^^^^^^ th ere exist some bonds to the 

0.2 to 0.3 mm. It is known that in the ■ndustna, J» ^-J "J^S. obtain fine partic.es for coating. 

■thing, wherefore K is not ""^."J 1 *^ high yields making available beads 

under * • f rt o ic th*rpfnr a orocess for the polymerization in aqueous suspension of ao- 

agent selected from: 
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. «c of a compound of formula: 
a)t hehomopolymersofacomp 



*2 

I ... - SO. H "> 



CH 2 = 



c - co - a - c 



CH 2 



Rl H or alkyls Ci-Ce, optionally branched 

"Se- S\s alKaline or by weight waters ob- 

when possible, m » compound of formula i wu , forrne d by me 

b) the copolyi;^ °f ^ e ,^ tion aque ous P^^ ers containing an °^ o ^ h trged wrth 
characterized I in acrylic poly mer. «^J^ the P"^^^S?*l-icM)1% 

teined after the and other products °^^l^\e suspens.cn conte n.ng ^ 

up to about 5% by we»gn ding agen t and 2 3 * °y 457,356, also 

aDW 0.03-0.3%bywe,ghtofsusp eo ared by means of the methods '^'^g^ot^er waters, for in- 

polymerizahon- ^ (l) ^ prepared ^ separa tes from the moth 

The suspending age utilized. The acryu y~ „ n ivmerizations 

era ii y compnsed^ atwW 
TheaqueousPhaseis^ 

rylic monomers in aque 
patent application 457,356. 
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in particular the compounds of formula (I) can be. for instance, 2-*"^.^ 

1m 2-rnethacrylamido-2-m thylpropansulphonate of sodium. 2-acrylam.do-propansulphonat ofsod.um.2- 
ArX monomers which can be copolymerized with the compounds of formula (I) can be, for instance 

" t^'^^^lnvention it is therefore possibie to industrially prepare considerable 
amounts of beads with said sizes of acrylic polymers for coating having the following advantages, and ,n par- 

10 ticular . 

- drastic reduction of the amount of mother waters to be removed 

- ^.educHonofthespedfic^ 

mechanical and optical properties of the polymers so obtained. 

ThXlic^nthas therefore found an industrial process which allows to obtain contemporaneously the fine 
« omSmSS* above to be used as coating, but at the same time also a process .n the same plant wrthout 
ap£ec^^ 

also to prepari beads for thermoplastic applications, having average sizes from about 0.2 to about 0.3 mra 
2 o in thlTcase the conditions to be utilized - it has been unexpectedly found - are different and the process 

''Turthero^ 

ofacr^ 
agent selected from: 
25 a) homopolymers of a compound of formula: 



30 



35 



40 



45 



SO 



55 



CH 2 = C - CO - A - C - CH 2 - S0 3 M (I) 
I I 

wherein: Rl is H or CH 3 ; R 2 and R, equal or different, are H or alkyls C-Ce optionally branched when 
oossible- M is an alkaline or alkaline-earth metal or ammonium and A is NH, O or NCH 3 . 
wSe Spoilers of said compound of formula I with 40% by weight at most of acryhc monomers. 
characS SKI the polymerization aqueous phase is wholly or partly formed by the mother waters ob- 
Sl5terThe separate of the acrylic polymer, said mother waters containing an organic l*-"^"* 
orises sad suspending agent and other products obtained during the polymenzafon. optionally charged with 
a f urther amounTof saW suspending agent, so as to have a pdymerizable suspension containing at least 0.0 % 
ST^^riWb) about 1% of said suspending agent and at least 0.05% and lower than 1 .5% by we.ght of 
the other prc durfs mentioned above obtained during the polymerization. The suspendmg agent ,s preferably 

" Teat-sZe andlhis is the charactorizing part of the present invention, is wholly or part.y formed 

conStatn to the initial ratio aqueous phase/monomers anc .to ,he region = ns 

0.5 to 1.5% by weight of an organic phase, determined as dry residue at 160 C. formed by tne suspena.ng 

aaent and by "other products" obtained during the polymerization. 

The suspending agent comes almost entirely from that initially introduced. tharafnra 

lywholyoS 

obte^ed, which contain, besides the susp nding agent previously us d, also the above sa,d oth r products 

waters aqTJous emulsions of acrylic monomers containing the indicated minimum amounts of suspendmg 

anents and of said "other products" obtained during the polym rization, are obtained. 

9 ttts possible to recycle from 30 to 100% by weight of said mother waters, in case mtegrafng wrth further 
amounts of water optionally containing fresh suspending agent 
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?„ tto^ one Li operate at 

monomer and of a polymeric suspending agent selected from: 
a) homopolymers of a compound of formula: 



- CO - A — C - CH 2 - S0 3 M (I) 



u ■ p ic H or CH • R, and R 3 equal or different, are H or alkyls C-C* optionally branched when 
wherein: Ri is H or 0113, K2 anu i\3, oh u ™ |U _ 

kio- m an alkaline or alkaline-earth metal or ammonium and A is NH, O or NCH3. 
possible. M is an alkaline or aiKa. n ^ ^ Qf acry)jc monomerSi 

b) the copolymers of said compound of _ a art|y formed by the mother waters ch- 

aracterized in that the polymerization '^^^tSS^ SSSJI. organic phase which com- 
tained after the separation of the acrylic po^mer. charged wrth 

pnses said suspending agent and o^ 

EXAM PLE 1 : Preparation of the su spending agent 

« p*., a 40% « N 8 0H ^ an, -J^Jt^^S." 

parts O z-"*""***^^ 

ureed at 25°C. 

Examples from 2 to 9 for preparing beads from 0.2 to about 0.3 mm by extrusion. 



EXAMPLE 2 



0 



5 



deionized water and dried in stove at 80°C. 
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_« ,o. 2 % b» .** - to » — >*■ . * - tE*" ot ' B ' ne< ' ,h ' po,,mM ' ^a " on ■ 

ai gath r d to b utiliz d in the subs qu nt polymenzat.cn tests. 



EXAMPLE 3 



10 



15 



20 



25 



said example, « is earned out .he 'f im r?J^"22^rtng from the polymerization descnbed in ex- 
osina a S suspending ^^''^^^^^"^L^ereodtta, of suspending ag.nl 

obtaining a ^31% we** solute, of dri '^^^^^^^^^.^^ 
deionized water and dried in stove at 80'C suspending agent (0.1% 



30 



to be reutilized 
EXAMPLES 4-9 



35 



„•._. r^^utii^inexan^S,™^^ 
,„d rf tn.«Ma«yl. te a^o. l «,.9» ^ 

0 th«ih B xanoate 0 25 parts, n-butanthiol 0.12 parts are fed. 

the immediately preceding test. obtained in each examples from 2 to 9, in terms 

,„ Table 1 are reported the ^^^^^Zn,) and of dry residue at 160°C. 

of ° btained during the po,ymerization " 

noticed. 
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TABLE 1 
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15 



20 
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EXAMPLE 
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5 

6 

7 
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9 



ANALYSIS OF THE MOTHER WATERS 



FRESH 



SUSPENDING AGENT 
RECYCLED 



TOTAL 



COD CD ™Y RESIDUE 

(2) 



100 
0 

50 
50 
v 50 
50 
50 
50 



weight 


% by weight 


ppm 


% by weight 


0 


0 .20 


2840 




50 


0 .10 


2230 


0 .80 


50 


0 .10 


2620 


0 .64 


50 


0 .10 


2195 


0 .53 


50 


0 .10 


2645 


0 .65 


50 


0 .10 


2420 


0 .66 


50 


o.io 


2325 


0.62 


50 


0 . 10 


1640 


0.75 



(1 , IKS A istoao "Cnemical Oxygen Demand" 
(2) Dry Residue at 160°C. 
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TABLE . 2 



EXAMPLE IOTR X H SXC HONOHERS RESIDUAL AGGLOMERATES BEADS AVERAGE 

VXSCOSXTVU) «.«.A.( a » — <3> ~ GRANDLOMETRY 

„ 1/g pp. PP» %W weigh* 



2 


63 .2 


1460 


clOO 


2 .15 


0 .275 


3 


59.3 


2260 


1C0 


1 .18 


0 .250 


4 


59 .5 


3000 


220 


0-88 


0 . 210 


5 


59 .1 


1790 


<100 


1 .19 


0 .215 


6 


60 .1 


2350 


<100 


1 .29 


0.230 


7 


58 .6 


1570 


<1C0 


1 . 90 


0 .210 


8 


64.7 


1890 


<100 


1.81 


0 .210 


9 


62-2 


1660 


<100 


1.55 


0.210 



(1) ISO Method 1628-116 

(2) Methylmethacrylate 

(3) Ethylacrylate 

They result to be the typical rtaractenst.cs of an extruded PMMAO, g , , . «amd«l under 

surface defects. 
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Examples from 10 to 15 for preparing beads to be utilized as coating having sizes from 0.03 to 0.100 mm. 

EXAMPLES 10-15 

MthesamereactoralreadyutiHzedinexampleS.sixsequ^ 
are carried out utilizing as aqueous phase the mother waters coming from the prev.ous test. 
Topartsoflm^ 

""'JmS^.nSirt. of methy.methacry.ate. 0.2 parts of t-buty.-peroxy-2-ethy.hexanoate. 0.05 parts of 
10 n-butanthiol is fed. 

Ohp oroceeds with the same modalities described in example 2. /it , 

SSSuII«-npl«fn«. 11 to 15are carried out with thesame operating modalities of he prevous 
mJXXZ!*^ Polymerization reactor and using in each test the water mothers commg from the ,m- 

„ "IfTab^tXrted the analysis of the mother waters, obtained in each examples from 10 to 15 in 
terms of % by weight of suspending agent, C.O.D. (Chemical Oxygen Demand) and of dry res.due at 160°a 
Frl said ana'rysis no appreciable accumulation of "other products" obtained dunng the polymenzafon 
are noticed The characteristics of the beads are reported in Table 4. mo „ Hoc 
Rom said table it can be noticed that the average diameter of the beads quickly decreases and reaches 
20 zfJZZfesZ 50-60 micron which are the preferred sizes required by the app.icat.on f ,elds, such as that 
of the surface coating, ink, dental resins. 

The ofher properties of the beads do not appreciably vary by the progress of the recycles. 
Example 1 0 shows that the desidered sizes are not yet obtained. 
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TABLE 3 



EXAMPLE 



ANALYSIS OF THE MOTHER WATERS 



SUSPENDING AGENT 
FRESH RECYCLED TOTAL 



COD DRY RE9IDOB 

(1) 



% by wight % by weight * *Y «*« ht 



ppm % by weight 



10 

11 

12 

13 

14 

15 



0 


100 


0 .10 


2275 


0 


100 


0.10 


2018 


0 


100 


0.10 


2202 


0 


100 


o.io 


2027 


0 


100 


0.10 


2298 


0 


100 


0. 10 


2179 



1.7 

2.5 

2.4 

2.3 

2.3 

2.1 



(1) Dry Residue at 160°C. 
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Claims 



1 Process for the polymerization in aqueous suspension of acrylic monomers in the presence of a radical 
initiator soluble in the monomer and of a polymeric suspending agent selected from: 
a) the homopolymers of a compound of formula: 



10 



15 



20 



25 



CH 2 = C - CO - A C - CH 2 - S0 3 M (I) 

I I 

wherein: R, is H or CH 3 ; R 2 and R 3 , equal or different, are H or alkyls C,-C 8 , optionally branched 
when possible; M is an alkaline or alkaline-earth metal or ammonium and A is NH, O or NCH 3 , 
b) the copolymers of said compound of formula I with 40% by weight at most of acrylic monomers, 
characterized in that the polymerization aqueous phase is wholly or partly formed by the mother waters 
obtained after the separation of the acrylic polymer, said mother waters containing an organic phase com- 
prising said suspending agent and other products obtained during the polymerization, optionally added 
with a further amount of said suspending agent, so as to have a polymerizable suspension containing at 
least 0.01% by weight and up to about 1% of said suspending agent and at least from 0.05% to 5% by 
weight of the other products above mentioned obtained during the polymerization. 

Process according to claim 1 wherein the amount of the other products mentioned above, obtained during 
the polymerization is at least 0.05% and lower than 1 .5% by weight. 

3. Process according to claim 1 wherein the amount of the other products mentioned above, obtained during 
30 the polymerization is at least 1 .5% and up to about 5% by weight 

4. Process according to claim 3 wherein the amount of the other products mentioned above obtained during 
the polymerization is comprised between 2-3% by weight. 

35 5. Process according to the previous claims wherein the amount of suspending agent is comprised between 
0.03 and 0.3% by weight. 

6 Process according to claims 1-5, wherein the suspending agent is selected from 2-acrylamido-2-methyl- 
propansulphonate of sodium, 2-methacrylamido-2-methylpropansulphonate of sodium, 2-acrylamido- 
40 propansulphonate of sodium. 
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